Preparations of samples. Skim milk or "reconstituted" milk was distributed into two 500-ml flasks and sterilized in the autoclave at 120 C for 7 to 10 min. This was the heat exposure used by Inverso et (1950) . Thirty-five ml of milk in a 100-ml cylinder was diluted to 80 ml with distilled water at 40 to 42 C. To this was added sufficient 10 per cenit acetic acid solution to reduce the pH to 4.5. The mixture was inverted several times and let stand for 10 min. A volume of M/1 sodium acetate solution equal to the volume of acetic acid solution used was then added and the total volume made up to 100 ml with distilled water. (Klett, 1948) equipped with the schlieren scanning device of Longsworth. A cell of 94.6 mm channel length was used. The temperature of the electrophoresis cell was maintained at 1.0 i 0.5 C.
Mobilities were calculated from the velocities of the descending boundaries by employing the conductivities of the protein solutions measured at 0 C. Relative concentrations were calculated from the total peak areas of the components in both ascending and descending patterns. The areas of the peaks in the schlieren photographs were determined by placing the negatives on millimeter rectangular coordinate paper and counting squares. The concentrations of the components are proportional to the relative areas of the peaks.
Preparation of a-and f3-casein. Pure a-casein was prepared by Warner's method (1944) . f3-casein was isolated by the urea method of Hipp et al. (1952) .
Analysis of amino nitrogen. The concentration of free normally soluble to the extent of at least 3 to 4 g per 100 ml. This suggests a change in the nature of the casein as a result of heat sterilization. Further evidence of this is apparent in the decrease in the amount of casein capable of dissolving in buffer solution as incubation of control sample proceeded. It is apparent, however, from values obtained on inoculated skim milk that the organisms also acted to reduce further the solubility of the casein, eventually converting all the casein to an insoluble form. It must be emphasized that, when the authors refer to decreased solubility of casein, they infer a change of casein to another less soluble form.
Changes induced by S. agalactiae in proportions of electrophoretic components of casein in skim milk periodically adjusted to pH 6.6. Since it proved difficult to find a satisfactory buffer system for milk under the established experimental conditions, the acidity was partially ponents, a-casein was not affected by the metabolic activities of S. agalactiae, although heavy bacterial growth had occurred. There was a slight decrease in the electrophoretic mobility of the a-casein of the inoculated samples. Growth activities of the organism did not affect the solubility of a-casein.
Changes induced by S. agalactiae in pure f-casein.
When the organism was grown in "reconstituted" milk containing pure,-casein as the only casein fraction, the casein apparently was unaffected. The concentration remained at 100 per cent ,3-casein. No change in electrophoretic mobility or in solubility was observed. Changes induced by S. agalactiae in skim milk sterilized without heating the whey protein. The work of Larsorn and Rolleri (1955) has shown that heat treatment of skim milk causes the whey proteins to become denatured and to precipitate with the casein components upon adjustment to pH 4.7. Fox et al. (1955) found that heat treatment, short of' complete denaturation of the whey proteins, brings about the formation of a complex between a-casein and ,B-lactoglobulin. These results suggest that the changes observed in the electrophoretic patterns in the present experiments might actually have been the result of the activity of the organism upon an a-casein-whey protein complex rather than upon pure a-casein. This point was investigated in an experiment using a reconstituted milk medium prepared by mixing heat-sterilized whole casein with whey sterilized by filtration through a membrane filter. No change in the relative proportions or mobilities of the a-or f-casein fractions was observed in the inoculated samples. There was no alteration in the solubility characteristics of the casein. The -y-casein peak was present in all patterns. DISCUSSION 64.3 75.0 69.7
The experimental results showed that S. agalactiae 35.7 25.0 30.3 was capable of inducing a change in the relative con- 
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There are several indications that the heat sterilization changed the character of the casein, including (a) the abnormally high concentration of a-casein relative to the concentration of f-casein in the 0-day control; (b) the lowered solubility of acid precipitated casein material following sterilization; and (c) the absence of the y-casein peak in the patterns. The work of Larson and Rolleri would seem to explain the change as resulting from the partial or complete heat denaturation of f-lactoglobulin which was then precipitated with the casein during the purification and which migrated with the a-casein fraction during electrophoresis.
While the inability of the organisms to alter pure a-or fl-casein recoinstituted with whey was strongly indicative, their failure to induce a change in the proportions of the casein fractions when grown in reconstituted milk containing filter-sterilized whey seems fairly concrete evidence that S. agalactiae does not alter the a-and f-casein molecules, but rather produces a change in the complex formed when whey protein is heat sterilized in the presence of whole casein. The complex apparently was not formed during the sterilization of milk reconstituted with pure a-casein and whey.
The mechanism by which the organisms produce these changes is not elucidated by this work. The decrease in mobility of both a-and ,B-casein fractions during incubation suggests further denaturation in addition to that caused by heat. Denaturation is also indicated by the change in solubility characteristics of the casein. This denaturation may be related to the high concentration of lactic acid produced by bacterial metabolism.
It must be remembered, in attempting to relate these data to the activity of S. agalactiae in raw cow's milk, that none of the milk media used in this investigation reproduces exactly the conditions in normal milk. Each method of preparation produces some alteration in the milk constituents. SUMMARY
The effects of Streptococcus agalactiae upon the electrophoretic pattern of the casein of cow's milk was studied. It was found that the organism, when grown in heat-sterilized skim milk, induced an increase in the relative concentration of the material represented by the fl-casein peak, accompanied by a decrease in the relative concentration of the material represented by the a-casein peak. Experiments with reconstituted milk made up with whey sterilized by filtration indicated that the changes are brought about by the activity of the bacteria upon an a-casein-whey protein complex formed during the heat-sterilization of the milk, rather than upon the casein fractions as they exist in nature. The increase in the relative concentration of f-casein apparently derives from the microbially catalyzed change in the solubility characteristics of the a-casein-whey protein complex which becomes increasingly insoluble and, therefore, gradually disappears from the a-casein peak.
